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Geo-Referencing and Map Layer Development: 
A Data Recovery Task in Zinder, Niger 
John Tobias, Jacob Wood, Lawrence Theller, Benjamin Branch, PhD 
Introduction 
 Population growth in remote areas of Africa is not simple to track. Understanding the     
anthropological changes occurring in such remote areas is even more difficult. Through 
the use of ArcGIS, an advanced geographic modeling software, as well as digital copies of 
aerial photographs from 1957, 1964, and 1975, it is possible to insure that technology is 
not leaving behind its predecessors. The importing of the aerial photos, after locating them 
on a real world coordinate system, makes them accessible for research occurring around 
the world. Practical applications include the analysis of agricultural crop practices and irri-
gation methods, types of infrastructure, urban development, and more. The contribution to 
big data is limitless, and every piece of information counts. 
The main focus of our research has been largely a 








   
 
Results 
 Results so far have proven to be extremely critical.  Using the software we have been able 















 We were also able to see a significant increase in the population and growth in the overall 
size of the city of Zinder, Niger from 1957 aerial imagery (left) to present day ESRI maps 
imagery (Right).  The town has expanded at a rapid pace over a relatively short  period of 

















 In conclusion, we are using new technology like ArcGIS to preserve old forms of data. 
Uploading these photos into ArcGIS and establishing their real-world coordinates will al-
low a myriad of scholars and researchers to overlay and compare other types of data as 
they please.  
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Experimental Procedure 
We scanned high resolution images taken by the Institut Géographique National (IGN), the French geographic 
institute.  The scanned photos were put in a digital archive for the owners of the photos, Margaret and Stewart 
Saunders, with a copy for our research.  In total we used 5 different sizes of scanners to create images from a set 
of 17 aerial photos of the city of Zinder, Niger and it’s outskirts from 1957, and a set of set of 85 aerial photos of 
the town of Mirriah, Niger and the land surrounding it from 1975. We also had a set of three aerials from 1964 
and several IGN maps of the period. 
From the archive, we uploaded the photos into ArcGIS software.  Using ESRI current satellite imagery of the ar-
ea, we were able to link the photos from our records to their actual coordinates.  By converting the black and 
white images to high-contrast red-blue images, we were able to quickly match up identifying land features, road-




The above photo is high detail imagery of grain storage bins in 1975.  
The above photo is an example of images from our database in the ArcGIS software in 
high-contrast red-blue. 
The photo below shows the images above ESRI current satellite imagery, in the correct 
location, in their black and white form, correctly georeferenced. 
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The project goal is to con-
vert multiple sets of his-
toric aerial photographs, 
cadastral maps and soil 
maps from paper form in-
to digital images with 
proper coordinate sys-
tems, so that the images 
may be uploaded to a geo-
graphic information sys-
tem (GIS) software pro-
gram. 
This will allow the 
comparison to modern 
satellite images and 
other map layers. This 
enables researchers in 
various fields to com-
pare and contrast the 
current data with the 
physical state of the  
area in 1957, 1964,  
and 1975.  
